In the present work, using commercially available formulation of polyene antifungal antibiotic amphotericin B, it is shown that its antifungal activity could be enhanced in combination with optical radiation corresponding to the absorption band of amphotericin B due to photodynamic effect. It is assumed that the radical processes dominate in the mechanism of photodynamic action in the presence of amphotericin B.
Introduction
Microbial infections along with cardiovascular and cancer diseases continue to be the most challenging problems for healthcare professionals [1, 2] . In the recent time, the incidence of fungal infections is increasing in a growing manner. Mostly, this is due to the increase in the number the immunocompromised patients (e.g. cancer, HIV/AIDS).
Besides, the intensive usage of numerous chemotherapeutic drugs to treat fungal infections has led to the appearance of new resistant forms of fungi. In this connection, new therapeutic approaches are developing continuously to overcome this problem. One of them is antimicrobial/antifungal photodynamic therapy which utilizes the combination of special drug (photosensitizer), light and molecular oxygen to eliminate the pathogenic species. It has been demonstrated in vitro and in vivo that aPDT could be very effective against a wide range of pathogens -bacteria, viruses and fungi [3 -8] . However, one of the limiting factors here is the almost total absence of clinically approved antimicrobial/antifungal photosensitizers. The most encouraging way to solve this problem could be the application already approved for clinical use antimicrobial/antifungal chemotherapeutic drugs as photosensitizers.
In this paper, using commercially available formulation of polyene antifungal antibiotic amphotericin B, we demonstrate in molecular, cellular and animal models that in
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Materials and methods

Chemicals
Commercially available formulation of polyene antifungal antibiotic amphotericin B (Fungizone) was used throughout the experiments. Lactate dehydrogenase (LDH) from bovine heart, nicotinamide adenine dinucleotide reduced (NADH), sodium pyruvate,
were purchased from Sigma-Aldrich (Germany).
Objects and assays
Enzymatic assay
LDH activity was monitored spectrophotometrically by measuring NADH oxidation To evaluate photosensitizing effect of the drug, the following formula was used:
where ΔD and ΔD -variation of absorbance at λ = 340 nm during the first minute for experiment and control reactions, respectively. Immediately after the irradiation the cells placed back into the incubator for 24 h.
Cell culture, photosensitization and survival analysis
To determine the surviving cells after photosensitization with amphotericin B colorimetric method based on the 3-(4.5-dimethylthiazol-2-yl)-2.5-diphenyltetrazolium bromide (MTT) reduction to formazan was used [9] . Mitochondrial dehydrogenases only viable cells are capable of reducing MTT to formazan. The survival cell index was calculated using spectrophotometric method (absorbance at 570 nm).
Evaluation of photosensitizing effect in vivo
40 adult Wistar rats weighing approximately 200 to 300 g were used in study. The rats were maintained in standard day-night cycle conditions. The rats had access to water and food. 
Spectrophotometric analysis
Absorption spectra of amphotericin B were obtained using spectrophotometer Specord M40 UV/VIS (Carl Zeiss, Germany).
Quantum yield of singlet oxygen measurement
Quantum yield of singlet oxygen generation Δ by amphotericin B was determined by a relative method using a phenalenone in 2-propanol-d 8 , the latter being a standard [10] with Δ = 0.97±0.03. For excitation of samples, LED source emitting at λ = 405 nm with output power of 500 mW was used.
Results and Discussion
The chemical structure of amphotericin B is shown in Figure 1 . Optical properties of amphotericin B are fully determined by its structure. Molecule of amphotericin B is a macrolactone ring -the chromophore with a system of seven conjugated double bonds and hydrophilic subunit containing seven hydroxyl groups [11] . The presence of hydrophobic and hydrophilic molecular groups in the amphotericin B explains its poor solubility in apolar and highly polar solvents, for example in water [12] . The confirmation of that is the disappearance of absorption band at = 324 nm. It should be noted that due to very low value of optical density at such dilution absorption spectra were registered in spectrophotometric cuvettes with optical path of 50 mm.
As mentioned earlier, for assessment of the photosensitizing activity of amphotericin B the key enzyme of glycolysis -lactate dehydrogenase -was used. The choice of enzymes as a model is explained by that fact that the enzymes are characterized Enzymatic activity of LDH upon exposure to optical radiation with = 405 nm in the presence of amphotericin B is shown in Table 1 . 
Conclusions
The study showed that amphotericin B can be used as photosensitizer and its fungicidal action can be significantly enhanced in combination with optical radiation corresponding to the absorption band of the drug.
